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(57) Abstract 

Methods and apparatus for 
percutaneously accessing an implanted port 
uses an access cannula which is periodically 
introduced to an aperture on the implanted 
port so that the cannula passes through the 
same tissue tract. It has been found that 
repeated passage of the cannula through the 
same tissue tract creates an artificial passage 
lined with scar tissue that permits subsequent 
non-surgical access, reduces patient trauma, 
minimizes bleeding, and reduces sensitivity. 
The tract may be initially formed by 
percutaneously placing a penetrating element 
through intact skin to the port and leaving the 
element in place for a time sufficient to create 
the tract. 
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METHOD AND APPARATUS FOR 
PERCUTANEOUSLY ACCESSING AN IMPLANTED PORT 

BACKGROUND OF THE INVENTION 
1 . Filed of the Invention 

The present invention relates generally to the 
design and use of medical devices. More particularly, the 
present invention relates to an apparatus and method for 
accessing an implanted port, where such access may be 
facilitated by properly aligning an access cannula externally 
to the patient. As will be explained below, the present 
invention aims generally to provide methods and apparatus 
which enable and facilitate repeated access to an implanted 
port without necessarily requiring surgical intervention by 
skilled medical personnel each time. 

Access to a patient's vascular system can be 
established by a variety of temporary and permanently 
implanted devices. Most simply, temporary access can be 
provided by the direct percutaneous introduction of a needle 
through the patient's skin and into a blood vessel. While 
such a direct approach is relatively simple and suitable for 
applications, such as intravenous feeding, intravenous drug 
delivery, and other applications which continue over only a 
short time, they are not suitable for hemodialysis, peritoneal 
dialysis, hemof iltration, and other extracorporeal procedures 
that must be repeated periodically, often for the lifetime of 
the patient. 

For long-term vascular access suitable for 
hemodialysis, hemof iltration, and the like, the most common 
approach is to create a subcutaneous arteriovenous (A-V) 
fistula. The fistula is preferably created by anastomosing an 
artery, usually the radial artery, to a vein, usually the 
cephalic vein. The vein dilates and eventually arterializes , 
becoming suitable for repeated puncture using a needle for 
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access. A-V fistulas may also be created using autologous or 
- heterologous veins, by implanting synthetic blood vessels, 
typically PTFE tubes, and the like. 

The cannulas used for percutaneously accessing an AV 
5 fistula may be' large bore coring needles, often referred to as 
fistula needles. Alternatively, fistula access may be 
obtained using a blunt cannula which carries a removable 
trocar or stylet. In both cases, the cannulas are usually 
14 ga. (having a bore diameter of 1.49 mm) or larger, and 

10 permit the high blood flow rates needed for hemodialysis, 

hemof iltration, and other extracorporeal procedures. Usually, 
the fistula needles or other access cannulas are introduced 
through a different site on the skin each time the fistula is 
accessed. By choosing successively different skin access 

15 sites, the tissue penetrations to the fistula are allowed to 
heal . 

It is known to access an AV fistula using the 
"buttonhole" technique in which the fistula is repeatedly 
accessed through the same access tract. Usually, when an 

20 access is completed, back bleeding occurs and causes a clot 

which plugs the access tract . Such clot must be removed prior 
to subsequent needle insertion in order to avoid the risk of 
pushing the clot into the fistula. Removal of the clot 
requires the use of tweezers or other instruments for pulling 

25 the "clot plug" from the tract, causing the patient discomfort 
and bleeding at the risk of infection. Moreover, if the 
removal is incomplete, there is still the risk of embolism. 
The buttonhole technique, including the need to remove clot, 
is difficult to master and can require a trained assistant to 

30 perform both the initial tract clearing and the subsequent 
needle access. 

While the button-hole technique can be successful 
when implemented by skilled personnel, and can result in 
decreased pain to the patient after the access channel is 

35 established, it is a very difficult procedure to learn. In 

particular, since the user cannot see or feel the entry point 
on the fistula, proper alignment of the needle to pass 
precisely through the established tissue tract to reach the 
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same site on the fistula every time is very difficult. 
Because of the need to repeatedly pass the needle through the 
established tissue tract, it is recommended that the 
buttonhole technique be performed by the same "sticker" every 
time. Usually, this means that the buttonhole technique is 
only used by home users where the patient or a dedicated 
assistant can perform the needle stick each time dialysis is 
performed. As most dialysis is performed in clinics, however, 
such a requirement greatly limits the utility of the 
buttonhole technique. 

As an alternative to the use of an A-V fistula, a 
variety of implantable ports have been proposed over the years 
for use in hemodialysis, hemof iltration, and other 
extracorporeal treatments. Typically, the port includes a 
chamber having an access region, such as a septum, where the 
chamber is attached to an implanted cannula which in turn is 
secured to a blood vessel. In the case of veins, the cannula 
is typically indwelling, and in the case of arteries, the 
cannula may be attached by conventional surgical technique. 

Percutaneous access to a port through a septum, 
however, is generally limited to small diameter, non-coring 
needles. Large diameter needles will core the septum, i.e. 
form permanent channels therethrough, which will destroy the 
septum after repeated uses. Small diameter, non-coring 
needles will remove little or no material from the septum, 
allowing it to close after the needle is removed. While small 
needles will thus preserve the septum, they are generally 
incompatible with the high flow rates which are used with 
hemodialysis and other extracorporeal treatments. 

Implantable ports having an access aperture and 
internal valve mechanism for isolating the implanted cannula 
have also been proposed. One type of implantable valved port 
is described in a series of issued of U.S. patents which name 
William Ensminger as inventor. The Ensminger access ports 
have internal lumens for receiving a percutaneously introduced 
needle and an internal valve structure for isolating the port 
from an associated implanted cannula. Generally, the 
Ensminger ports have a needle-receiving aperture which is 
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oriented at an inclined angle relative to the patient's skin. 
The Ensminger ports employ relatively large funnel -like entry 
ports so that needles can be introduced through many different 
sites in accordance with conventional procedures. The 
Ensminger patents do not describe port access using large 
diameter, coring needles, such as fistula needles. Moreover, 
as many of the specific Ensminger designs employ elastomeric 
valve elements, it is likely that the valve mechanisms would 
be damaged if the ports were accessed by a fistula needle or 
other large bore coring needle. Representative Ensminger 
patents are listed in the Description of the Background Art 
below. 

Thus far, implantable ports have not found wide 
spread acceptance in the performance hemodialysis, peritoneal 
dialysis, or other procedures where large volumes of blood, 
dialysate, or other fluids are to be exchanged. To the extent 
implantable ports have been used, it is generally been 
recommended to move the access site through the skin and/or 
move the skin relative to the port in order to change the 
location of the tissue tract between successive access 
procedures . 

The present invention aims generally to provide 
essentially non-surgical methods and corresponding apparatus 
for establishing access to implanted ports which do not 
require the skin to be repeatedly punctured or punctured at 
numerous locations and which do not require the intervention 
of a highly trained medical practitioner. The present 
invention seeks to provide access methods which are suitable 
for access not only to a patient's vasculature, but also to 
other body lumens, cavities, and tissue target sites to enable 
the performance of subsequent therapeutic, diagnostic, or 
other methods. Access according to the present invention may 
also be used, for example, for non-medical purposes, such as 
to test or repair an implanted port. 

SUMMARY OF THE INVENTION 
The present invention provides improved methods, 
apparatus, and kits for creating and establishing access to 
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subcutaneously implanted ports for a variety of purposes, 
including hemodialysis, hemof iltration, hemodiaf iltration, 
apheresis, peritoneal dialysis, drug delivery, and the like. 
The methods rely at least partly on the surprising discovery 
that repeated percutaneous penetrations with an access 
cannula, including but not limited to large bore diameter 
needles, to a subcutaneously implanted, self-closing access 
port, results in a tissue tract which has reduced or no back 
bleeding after the cannula is removed and which creates an 
artificial passage which, in effect, eliminates the need 
surgically to introduce a needle through the patient 1 s skin 
after the tract has been established. Patient trauma is 
reduced or eliminated as the tissue tract loses its nerve 
sensitivity over time. 

The tissue tracts utilized by the present invention 
do not result in the same type of tunnel which is developed 
over time with the "button hole" fistula access technique 
described above. In particular, the tissue tract formed by 
the present method will usually have reduced or no clot 
formation, thereby eliminating in at least most cases the need 
to remove a clot plug and significantly reducing the risk of 
emboli release. It is presently believed that such reduction 
in clot results at least partly from the ability of a valved 
or other self-closing port to inhibit bleeding back into the 
tissue tract when the needle is withdrawn. Inhibition of back 
bleeding lessens or eliminates clotting and scab formation 
over t-he penetration point and through the access tract. The 
ability to eliminate or lessen scab removal is thus a 
significant benefit to the patient. In addition, by utilizing 
the preferred access ports of the present invention, the 
tissue tract may be formed vertically, thus lessening its 
length and further reducing bleeding and patient trauma. The 
access port is also particularly easy to locate beneath the 
skin, and when combined with the ability to vertically 
introduce the needle, targeting of the port is greatly 
simplified. The ability to accurately and simply target the 
port lessens the chance that the cannula will be misdirected, 
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still further reducing patient trauma and enhancing the unique 
• tissue tract formation which underlies the present invention. 
According to a first aspect of the present 
invention, a method for accessing an implanted port in a 
5 patient comprises locating a preformed access tract which 
extends from an entry point on the surface of the patient ' s 
skin to the port. The preformed access tract usually 
possesses a healed lumenal surface which, once formed, permits 
subsequent access to the implanted port without requiring 

10 penetration, cutting or other surgical disturbance of the 
patient's skin or tissue. In particular, once the port is 
implanted and an access tract formed, the step of accessing 
the port is essentially a non-surgical step which may be 
performed by a technician without specialist surgical training 

15 or even by the patient him or herself. Such access reduces 
patient trauma, minimizes the risk of infection, and greatly 
reduces the risk of emboli associated with prior buttonhole 
access to A-V fistulas. 

In particular, the method comprises first observing 

20 an access site on the patient's skin surface which lies at a 

proximal end of the preformed access tract. An access cannula 
is then aligned with the access site at an angle which is 
coaxial with the orientation of the access tract. Usually, 
the access cannula will be aligned directly over the access 

25 site and will be held generally vertically with respect to the 
skin at that site. The access cannula may then be introduced 
through the preformed access tract . to establish a flow path 
through the cannula to the port. As described above, over 
time, repeated percutaneous introductions of the cannula will 

30 create a unique tissue tract which becomes lined with scar 
tissue, appears to have lessened nerve sensitivity and 
vascularization, and which remains patent between successive 
accessions, thus reducing patient trauma as the same tissue 
tract continues to be used for access. While it is presently 

35 believed that the tract is lined with tissue having lessened 
nerve presence and vascularization, the benefits of the 
present invention do not depend on these particular 
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characteristics and are achieved regardless of the precise 
nature of the tissue lining the tract. 

The port will usually have an aperture for receiving 
the cannula, and the aligning step will comprise manually 
aligning the cannula with a line from the skin entry point 
(which remains yisible on the patient's skin surface) to the 
aperture on the port, where the aperture can be manually 
located by feeling the port through the patient's skin and 
determining the location of the aperture. Usually/ the 
aperture will have dimensions which correspond to those of the 
cannula, e.g. they will have similar diameters, although in 
other cases the aperture could comprise a funnel having 
dimensions substantially larger than the cannula diameter. 
Usually, however, provision of such a funnel for directing the 
cannula into the aperture is undesirable since it allows the 
user to penetrate the cannula through different access tracts. 

The cannula may comprise a needle having a sharpened 
or chamfered distal tip to permit self -penetration of the 
cannula through the patient's skin. Alternatively, the 
cannula could comprise a blunt tubular body, optionally 
including a trocar, stylet, blade, or other sharpened element 
to assist with self -introduction of the cannula. In some 
cases, after the access tract is established, it will not be 
necessary to provide a sharpened element with the cannula in 
order to assist in percutaneous introduction. That is, a 
blunt cannula will be able to be passed inwardly through the 
established tissue tract. Usually, the cannula will have a 
diameter which is larger than that of the tissue tract which 
will have collapsed after the cannula was removed in the 
previous treatment protocol. Thus, as the cannula is 
introduced through the established tissue tract, the tissue 
tract will be dilated. 

In the exemplary embodiments, the cannula will be a 
large bore cannula, typically having a bore size of at least 
1.16 mm (16 gauge), preferably being at least 1.33 mm (15 
gauge) and more preferably being at least 1.55 mm (14 gauge) 
and in some cases being at least 1.73 mm (13 gauge), and in 
still other cases being at least 2.80 mm (12 gauge). In 
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particular, the cannula may be a large bore fistula or other 
- needle having these dimensions. 

The methods described above for aligning an access 
cannula with an access tract and optionally introducing the 
5 cannula through said tract may be performed for a variety of 
purposes instead of or in addition to performing the 
extracorporeal treatment protocols described above. For 
example, the methods may be performed on a cadaver or on an 
artificial treatment model in order .to train personnel and/or 
10 patients themselves on how to perform cannula access 
techniques. Such non-clinical methods will thus have 
significant utility within the context of the present 
invention. 

In a second aspect of the present invention, a 

15 method for forming a percutaneous access tract to an implanted 
port comprises percutaneously introducing a cannula to 
initially define the access tract. The access tract will have 
a skin entry point and extend to a port, typically to an 
aperture on the port as generally described above. The access 

20 tract is established by repeatedly accessing the port with a 

cannula (usually different cannulas which may have the same or 
different geometries, dimensions, and the like) through the 
same access tract at intervals and over a time period 
sufficient to cause scar tissue formation over the access 

25 tract. Usually, the access intervals and time periods will 
depend at least in part on the procedures to be performed on 
the patient. For example, patients undergoing hemodialysis 
will typically have the cannula introducing step repeated at 
intervals of at least twice a week, more usually four times a 

3 0 week, for a period of at least three months, usually for 
indefinite periods. For patients undergoing peritoneal 
dialysis, the access interval will be .much more frequent, 
usually being at least twice a day, often being at least four 
times a day, for periods of at least three months, and 

35 typically for indefinite periods. 

Usually, although not necessarily, the cannula will 
be introduced in a consistent direction, e.g. generally normal 
or perpendicular to the skin surface through which it is being 
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introduced, with the repeated access steps eventually creating 
the nerve depleted tissue tract described above. After 
formation of the tract, it may be preferred to use a cannula 
having a duller or blunt tip for subsequent access. The 
availability of the preformed access tract lessens or 
eliminates the need for a sharp tip (or separate stylet) , and 
the use of a blunt cannula reduces the risk of cutting into 
the lumenal surface of the artificial tract that has been 
created. 

In a third aspect of the present invention, a method 
for creating an access tract at the time a port is initially 
implanted comprises implanting the port in a subcutaneous 
tissue pocket where an access cannula -receiving aperture of 
the port is disposed beneath an intact region of the skin. 
This is usually accomplished by creating an initial surgical 
incision which is laterally offset from the main portion of 
the tissue pocket so that the port may be disposed under skin 
which has not been surgically penetrated. After the port is 
in place, a penetrating element may be introduced through the 
intact region of skin and into the port aperture. The 
penetrating element, which may be a rod, tube, or preferably 
access cannula of the type used for subsequent access to the 
port, will be left in place and remain anchored in the 
aperture for a time sufficient to create the access tract, 
usually for at least about one week, more usually for a least 
about two weeks, and until sufficient healing has occurred 
around the penetrating element to leave an access tract for 
subsequent cannula introduction. A particular advantage of 
this method for creating the access tract is that the tract 
will be formed simultaneously with healing of the surgical 
introduction of the port and associated subcutaneous cannula. 
A further advantage, when an access cannula is used as the 
penetrating element, is that fluids may be introduced and 
removed from the port during the healing period. 

In a further aspect of the present invention, a 
percutaneous access system comprises a device encapsulated in 
subcutaneous tissue and provides fluid communication with a 
body region. The device includes a preestablished receptacle, 
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such as the cannula-receiving aperture described above, to 
receive the cannula through a tract aligned with the 
receptacle to couple the cannula in fluid communication with 
the body region through the device. The tract will be 
preformed and preferably lined with scar tissue to protect 
underlying tissue to provide non- surgical access to the 
receptacle, as also described above. The device is usually an 
implanted port located below the preformed access tract, and 
the port will preferably include actuable closure means. The 
system will optionally include a cannula inserted at least 
partially into the port through the preformed access tract. 
The inserted cannula biases the closure means to an open 
position to provide fluid communication between the cannula 
and the port, and the closure means will close when the access 
cannula is withdrawn. Suitable closure means are also 
described above. 

The present invention still further provides kits 
comprising a cannula, often a large bore cannula having a bore 
size of at least about 1.16 mm (16 G) , such as a fistula 
needle or blunt cannula with a trocar or stylet. The kit 
further comprises instructions for use setting forth any of 
the methods described above. The needle and the instructions 
for use are packaged together, where . the instructions may be 
on a separate instruction sheet and/or may be provided on a 
portion of the packaging. Usually, the cannula will be part 
of a catheter, where the needle is connected or connectable to 
the catheter to provide a flow path through the needle and 
into a lumen of the catheter. Kits according the present 
invention may also comprise an implantable port together with 
instructions for use setting forth any of the methods 
described above for implanting the port and creating a cannula 
access tract to the port. The port and the instructions for 
use will typically be packaged together, using any of the 
packages described hereinafter, and other kit components, such 
as a penetrating element, access cannula, or the like, may 
also be provided. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of a first embodiment 
of an access catheter having a large diameter coring needle 
suitable for use in the methods and kits of the present 
5 invention. 

Fig. 2 is a detailed view of the distal end of the 
catheter of Fig. 1, showing the access needle in cross - 
section. 

Fig. 3 is a detailed view of an alternative distal 
10 end of the catheter of Fig. 1, showing the access needle in 

cross-section. 

Fig. 3A is a detailed view of a distal end of an 

alternative access cannula which may be utilized in the 

methods and kits of the present invention. 
15 Figs. 4A-4D illustrate use of the access needle and 

catheter of Figs. 1-3 for creating and accessing a 

subcutaneously implanted port according to the methods of the 

present invention. 

Figs. 4E-4G illustrate an alternative technique for 
20 creating and accessing a subcutaneously implanted port 

according to the methods of the present invention. 

Fig. 5 illustrates a kit according to the present 

invention comprising a large bore coring needle, a package, 

and instructions' for use. 
25 Fig. 6 illustrates a kit according to the present 

invention comprising a subcutaneously implantable port, a 

package, and instructions for use describing how to create an 

access tract according to the present invention. 

3 0 DESCRIPTION OF THE SPECIFIC EMBODIMENTS 

The methods and apparatus of the present invention 
for creating and using a percutaneous access tract are useful 
with virtually any type of implantable access port having an 
aperture capable of receiving a cannula, including but not 

35 limited to large bore cannulas, such as fistula needles. The 
methods of the present invention may be performed with 
implantable ports having one, two, three, or more, discrete 
access ports which may be vertically or otherwise repeatedly 
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aligned with the access tract to be percutaneous ly formed 
- through overlying tissue. Such access tracts will be useful 
for repeated access to the aperture, where the aperture 
defines a specific target site through the overlying tissue. 
5 The preferred access ports will have at least one 

aperture which removably receives the access cannula, 
optionally in a vertical orientation in order to minimize 
distance of the tissue tract. The access port will preferably 
be capable of immobilizing the access needle while the blood 

10 is being transferred through the port. Exemplary access ports 
are described in co-pending Application No. 08/942,990, filed 
on October 2, 1997, which was a continuation in part of 
Application No. 60/036,124, which has previously been 
incorporated herein by reference. Typically, the port will be 

15 implanted beneath the skin by a distance in the range from 
about 3 mm to 2 0 mm, usually from 5 mm to 15 mm. 

The access cannulas utilized in the methods, 
apparatus, and kits of the present invention may comprise any 
of a variety of hollow bore needles, tubes, or the like, which 

20 are capable of being percutaneously introduced to the 
previously implanted port. Usually, the cannulas will 
comprise a sharpened distal tip, (in which case they are often 
referred to as needles) or a separate element which may be 
removably placed in the cannula to provide such a sharpened 

25 distal end. Such elements may comprise stylets, trocars, 
blades, or the like. In some instances, the tips of the 
separate elements may have diameters which are larger than the 
diameter of the cannula itself. For example, blades having a 
width larger than the cannula diameter may be placed through 

30 the cannula using a rod in order to cut a path as the assembly 
of the cannula and blade is advanced through the tissue tract. 
In such instances, the blade will usually be sufficiently 
flexible so that it may later be collapsed and withdrawn 
proximal ly through the cannula in order to provide clear 

35 access through the cannula lumen to the port. Cannulas having 
sharpened distal tips or separate elements having sharpened 
distal ends will usually be used at least for the initial 
percutaneous access steps which the tissue tract is being 
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formed. After the tissue tract is established, i.e. 
sufficient scar tissue is formed along the tissue tract to 
maintain the tract between successive access steps with the 
cannulas, is not always necessary to provide a sharpened tip 
on the cannula or separate element. In those instances, a 
blunt cannula or tube can be introduced through the tissue 
tract. Often, however, it will still be preferred to use a 
cannula having a sharpened tip or separate element to 
facilitate such introduction. 

An exemplary embodiment of the present invention 
utilizes large bore coring needle, such as conventional 
fistula needle. By "coring needles," it is meant that the 
distal tip of the needle will be sharpened and will be open in 
a forwardly direction so that the needle is capable of cutting 
tissue (and coring sept urns) as it is advanced therethrough in 
a forwardly direction. It is also possible to use in the 
present invention are needles having a non-coring design, such 
as Huber needles which have a side -facing distal opening as 
well as stylets, etc. The preferred needles and other 
cannulas will have a bore size of at least 1.16 mm (16 G) , 
usually at least 1.33 mm (15 G) , more usually at least 1.55 mm 
(14 G) , still more usually at least 1.73 mm (13 G) , and 
sometimes as large as 2.08 mm (12 G) , or larger. The needles 
may be composed of any conventional needle material, typically 
being a stainless steel, but could also be hard plastic. 

In preferred embodiments, the access needle will be 
incorporated into a catheter, as described in co-pending 
Application No. 08/896,790, or into a peritoneal dialysis 
tubing set, as described in co-pending Application No. 
08/896,791, the full disclosures of which have been previously 
incorporated herein by reference. Such catheters 
incorporating the access needle will now be described in 
detail together with methods for their use according to the 
present invention . 

Referring now to Figs. 1 and 2, an access catheter 
10 incorporating a large bore coring needle 20 in accordance 
with the principles of the present invention will be 
described. The catheter 10 comprises a catheter body 12 
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having a proximal end 14 and a distal end 16. The catheter 
body 12 will typically comprise a flexible polymer tube, 
composed of a medically compatible organic polymer, such as 
polyvinylchloride, and, having a length in the range from 10 cm 
to 30 cm, preferably from 12 cm to 18 cm, and a lumenal 
diameter in the range from 1 mm to 5 mm, usually from 3.4 mm 
to 4.6 mm. Such polymeric tubes may be formed by extrusion 
and will typically include a single lumen extending the entire 
length from the proximal end 14 to the distal end 16. 

Fitting 18 is secured to the distal end of catheter 
body 12, typically by an adhesive,, heat welding, solvent 
bonding, penetrating fasteners (not shown) , or other 
conventional means. The fitting is shown as a generally flat 
disk but could have a variety of alternative geometries. The 
access tube 20 is secured to the distally forward face of the 
disk, and the lumen of the needle is fluidly coupled to and 
aligned with the lumen of catheter body 12. An orifice 25 is 
disposed in the disk 18 and generally aligned between the 
lumen 21 of the needle, thus opening into lumen 2 7 in the 
catheter body. Usually, a connector 26, such as a luer 
connector, is provided at the proximal end 14 of the catheter 
body 12. Such a connector, however, is not necessary and it 
is possible to directly connect the catheter body to a desired 
treatment device, fluid source, or other external apparatus. 

As described in detail in co-pending Application No. 
08/896,790, a compressible element 30 is attached at the 
distal end 16 of the catheter body 12. Preferably, the 
compressible element is coaxially disposed about the proximal 
end of needle 20. The compressible element 30 may be 
impregnated with an antiseptic, antibiotic, or other active 
agent, which can be delivered to the skin's surface as the 
needle 20 is penetrated therethrough. Such a compressible 
element, although generally preferred for use in combination 
with the needles of the present invention, does not form part 
of the present invention. 

Referring now to Fig. 3, an alternative 
configuration 16' of the distal end of the catheter 10 orients 
the access needle 20 at an approximately right angle (90°) 
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relative to the distal end of the catheter body 12. The 
fitting 18 includes cap 32 which defines the 90° bend with an 
inlet 34 receiving the distal end of the catheter body 12 and 
an outlet 36 connected to the fitting 18. The catheter body 
12 can extend through the internal passage of cap 32 'or, 
alternatively, may be secured at the inlet end. In either 
case, the substantially continuous lumen 27 is created through 
the catheter body to the orifice 25 and fitting 18 and thus to 
the lumen 21 of access needle 20. 

Referring now to Fig. 3A, a second alternative 
configuration 116 of the distal end of the catheter 10 orients 
an access cannula 120 having a blunt distal end 122 at an 
approximately right angle (90°) relative to the distal end of 
the catheter 10. A fitting 118 receives the catheter 10 in a 
nipple 124 which aligned at a right angle relative to a 
vertical passage 126. A penetrable seal 128 is positioned at 
the upper end of the passage 118 and permits removable entry 
of a stylet 130 having a sharpened distal end 132 which 
extends through the blunt end 122 of cannula 120. The stylet 
includes a handle 134 at its proximal end to permit removal 
the stylet after the cannula 120 has been introduced through a 
tissue tract to an implanted port. The sharpened tip 132 of 
the stylet may take any of the forms discussed above, 
including a conical taper, a chamfered taper, a widened blade, 
or any other configuration which facilitates penetration of 
the assembly of the cannula 120 and stylet 130 through skin as 
the cannula is advanced toward the implanted port. The 
dimensions of the cannula 120 will usually but not necessarily 
be within the ranges set forth above. 

Referring now to Figs. 4A-4D, use of the catheter 10 
having the distal end 16' (Fig. 3) and access needle 20 for 
creating an access tract and accessing an implanted port P 
through the access tract will be described. .The port P will 
have an aperture A which is preferably oriented to receive a 
vertically aligned needle. That is, the access needle 20 will 
preferably be percutaneously introduced through the skin 
surface S in a direction which is normal to or perpendicular 
to the plane of the skin at the point where the needle is 
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being introduced. While vertical access is preferred and may 
- be accomplished using the exemplary ports of the present 
invention, percutaneous access according to the present 
invention may also be achieved used non-vertical access 
5 direction, i.e. where access is accomplished by penetrating a 
needle or other device at a relatively low angle relative to 
the skin, often between 15° and 45° relative to the skin 
surface. After entering the port P, the access needle 20 will 
actuate an internal valve (not shown) to open a flow path with 

10 a lumen and cannula C, where the cannula may be connected to a 
blood vessel or other body lumen or cavity; as described in 
detail in co-pending Application No. 08/856,641, filed on May 
15, 1997. The present invention is useful with a variety of 
other valved and non-valved access ports. For example, it 

15 will be useful with valved access ports of the type described 
in the Ensminger patents listed above, as well as ports 
described in issued patent nos. 5,741,228; 5,702,363; 
4,569,675; 4,534,795; 4,181,132; and published PCT 
applications WO 97/47338 and WO 96/31246, the full disclosures 

20 of which are incorporated herein by reference. While the use 
of valved ports which provide for positive shutoff and 
isolation of the attached body lumen, and in particular 
provide for complete cessation of back bleeding when an access 
cannula is removed from ports attached to blood vessels, the 

25 present invention may also, find use with other self-sealing 
ports, such as septum ports, a number of which are described 
in the patents listed in the Background section of the 
application. The access needle 20 may be aligned over the 
aperture A by manually feeling the top of the port P. The 

3 0 port P is generally symmetric with the aperture positioned in 
the center of the port. The user can feel the periphery of 
the port P and visually determine its center. The needle 20 
is then vertically penetrated through the skin and into the 
aperture, as shown in Fig. 4B. The thickness of tissue T 

35 overlying the aperture is generally from 3 mm to 15 mm, as 
described above. 

The needle 20 will be left in place in port P while 
the desired procedure, such as hemodialysis, hemof iltration, 
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peritoneal dialysis, or other procedure, is performed and 
completed. After completion of the procedure, the needle 20 
will be withdrawn, as illustrated in Fig. 4C. Withdrawal of 
the needle will leave a tissue tract TT through the tissue T 
overlying the port P. Because the internal valve of port P 
will have closed, bleeding from the body lumen, typically a 
blood vessel, will be substantially or completely inhibited. 
Both the vertical orientation of needle entry and the 
inhibition of back bleeding into the tissue tract which is 
left after withdrawal of the needle contribute to the 
lessening or elimination of scab formation and reduction in 
patient trauma and rapid healing in a non-fibrous manner. 
Surprisingly, such benefits may be achieved even when using 
the preferred large bore access needles described above. The 
rapid healing and minimum trauma have been found even when the 
port is accessed as many as four times per day. Such a result 
could not have been predicted prior to the present invention 
and provides substantial advantages over the use of the non- 
coring needles typically used with implanted ports. 

The tissue tract remaining after withdrawal of the 
catheter, as shown in Fig. 4C, is ready to receive a second 
catheter as shown in Fig. 4D virtually immediately after the 
first catheter is withdrawn. Typically, additional access 
needles 20 and associated catheters will be introduced over 
periods of from two hours to four days, usually from four 
hours to two days. Such cycle times are suitable for 
performing a wide variety of chronic procedures, such as 
hemodialysis, hemof iltration, peritoneal dialysis, and the 
like . 

As just described, the tissue tract of the present 
invention may be established at any time after a port has been 
subcutaneously implanted. In many instances, it will be 
desirable to begin creating the tissue tract at the time the 
port is initially implanted. Referring to Figs. 4E-4G, a port 
P, which may be any of the valved or non-valved ports 
described above, is implanted by creating a tissue pocket PT 
by making an incision in the skin S and forming the pocket 
laterally from the incision. The port P may then be placed in 
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the pocket PT and connected to a cannula in any manner. A 
- presently preferred manner of connecting the port P to the 
cannula C is described in co-pending application no, 

09/ (Attorney Docket No. 17742-002800, filed on 

5 ) , the full disclosure of which is 

incorporated herein by reference. After the tissue pocket PT 
is closed, as shown in Fig. 4F, an intact region of skin IR 
will overlay the access cannula target aperture A. A tissue 
penetrating element, which may be a needle, rod, stylet, tube, 

10 or virtually any other penetrating element, may then be 

introduced through the intact region of skin IR, as shown in 
Fig. 4G. In Fig. 4G, an access cannula 16 1 is used as the 
penetrating element, but it will be appreciated that this is 
not necessary for initial tissue tract formation. It is 

15 preferable, however, since use of an access cannula permits 
blood or other fluids to be exchanged through the implanted 
port from a time very shortly after implantation of the port. 
The penetrating element will be left in place transcutaneously 
through the skin for a time sufficient to at least begin 

20 forming the tissue tract, usually for at least one week, 

preferably for at least two weeks. After that initial time, 
the tissue penetrating element may be removed and the 
resulting tissue tract accessed using access cannulas 
according to the method of the present invention described 

25 above. Continued accessing of the port P through the 

preformed tissue tract will continue to cause scarring and 
denervation of the tissue tract, further establishing and 
defining the tissue tract over time. After time', passage of 
the cannula through the tissue tract will become somewhat like 

30 placing an earring in a pierced ear, with greatly reduced 
trauma. 

Unlike previous access devices, the preformed tissue 
tract T comprises a tube surrounded by scar tissue that 
extends continuously from the skin surface to the port. The 
35 scar tube, which the tissue tract forms, communicates directly 
with the port, uninterrupted by the growth of intervening scar 
tissue or a scar tissue pocket, to close or otherwise forming 
a dead-end within the tract which must be removed by needling. 



WO 99/03527 PCT/US98/14731 

19 

Surprisingly, through repeated insertion and removal of the 
- penetrating element through the single access tract T, the 
body treats the tract T and port as a single permanent 
implant, which needs to be surrounded, but not blocked by, 
5 scar tissue. Physiologically, the tract T is a slit rather 
than a hole, and it temporarily seals when the penetrating 
element is removed. Interstitial or lymph fluids seems to 
circulate in this scar tube and apparently glues the slit 
together (between insertion of the penetrating element) , 

10 serving to fight infection. 

Alternatively, the tract T can be preforming using 
biocompatible implanted tubular graft material. 

Referring now to Fig. 5, a needle 50, typically but 
not necessarily a large bore coring needle, according to the 

15 present invention, may be packaged together with instructions 
for use (IFU) in a kit, as shown in Fig. 5. A conventional 
package which may be a pouch 52 or any other suitable package, 
such as a tray, box, tube, or the like, may be used to contain 
the needle 50 and the IFU, where the IFU may be printed on a 

20 separate sheet and/or may be printed on the packaging itself. 
Optionally, but not necessarily, the needle may be sterilized 
within the package, e.g. by radiation or ethyleneoxide . The 
instructions may set forth any of the aspects of the method of 
the present invention described above. 

25 Referring now to Fig. 6, a port P may be packaged 

together with instructions for use (IFU) in a kit. A 
conventional package 100, which may be in the form of a pouch, 
tray, box, tube, or the like, may be used to contain both the 
port and the instructions for use. Additional kit components, 

30 such as a penetrating element, access cannula, or the like, 
may also be included in the kit. Optionally, but not 
necessarily, all kits components may be sterilized within the 
package, and the instructions for use may be set forth on a 
separate sheet of paper and/or on the packaging itself. The 

35 instructions may set forth any of the aspects of the method of 
the present invention for implanting the port or subsequently 
accessing the port using an access cannula as described above. 
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While the above is a complete description of the 
- preferred embodiments of the invention, various alternatives, 
modifications, and equivalents may be used. Therefore, the 
above description should not be taken as limiting the scope of 
the invention which is defined by the appended claims. 
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WHAT IS CLAIMED IS : 

1 1. A method for aligning an access cannula, said 

2 method comprising: 

3 observing an access site on skin or an artificial 

4 model at the proximal end of a preformed access tract; and 

5 s aligning an access cannula with the access site and 

6 at an angle coaxial with that of the access tract. 

1 2. A method as in claim 27, wherein the angle is 

2 generally normal relative to the skin or model surface at the 

3 access site. 

1 3. A method as in claim 1 or 2, further 

2 comprising: 

3 introducing a cannula through the preformed access 

4 tract to establish a flow path through the cannula to the 

5 port . 

1 4. A method as in any of the above claims, wherein 

2 the port comprises an aperture and the locating step comprises 

3 manually aligning the cannula with a line from the entry point 

4 of the access tract to the aperture on the port. 

1 5. A method as in claim 4, wherein the aperture 

2 has dimensions which correspond to the cannula. 

1 6. A method as in claim 4, wherein the locating 

2 step further comprise manually feeling the port to determine 

3 the position of the aperture. 

1 7. A method as in any of the above claims, wherein 

2 the introducing step comprises orienting the cannula generally 

3 vertically with respect to the skin or model surface. 

1 8. A method as in any of the above claims, wherein 

2 the cannula is introduced through a skin layer having a 

3 thickness in the range from 3 mm to 20 mm. 
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1 9. A method as in any of the above claims, wherein 

2 - the port has an internal valve that inhibits bleed back into 

3 the access tract after the cannula is withdrawn. 

1 10, A method as in any of the above claims, wherein 

2 the cannula dilates the access tract as it is introduced 

3 therethrough. 

1 11. A method as in claim 8, wherein the cannula has 

2 a bore size of at least 1.16 mm. 

1 12. A method as in claim 1, wherein the cannula 

2 comprises a needle. 

1 13 . A method as in claim 1, wherein the cannula 

2 comprises a blunt tube. 

1 14. A method as in claim 11, wherein the cannula 

2 further comprises a stylet removably received in the blunt 

3 tube. 

1 15. A method as in any of the above claims, further 

2 comprising testing or repairing the implanted port through the 

3 flow path. 

1 16. A method comprising advancing an access cannula 

2 into an implantable access port through a preformed access 

3 tract to gain access to the port while opening a closure 

4 element of the port to establish fluid communication between 

5 the cannula and the port, withdrawing the cannula, and 

6 subsequently advancing another cannula to the port through the 

7 access tract. 

1 17. A method comprising (1) advancing and inserting 

2 an access cannula into an implantable vascular or peritoneal 

3 access port to gain access to the port while simultaneously 

4 opening a closure element of said port which is normally 

5 biased closed; (2) exchanging fluid between said cannula and 
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6 said port; and (3) withdrawing said access cannula from the 

7 - port and allowing said valve to close; 

8 characterized in that steps 1 to 3 are repeated with 

9 the access cannula travelling along the same access tract. 

1 18. The use of an implantable access port having an 

2 actuatable closure element biased in a closed position wherein 

3 access cannulas repeatedly access said port along the same 

4 access tract, in a therapeutic process wherein the port is 

5 connected to a blood vessel and the process comprises removing 

6 blood through a port from a patient, processing said blood, 

7 and returning the blood through a port to the patient. 

1 19. The use of an implantable access port having an 

2 actuatable closure element biased in a closed position wherein 

3 access cannulas repeatedly access said port along the same 

4 access tract, in a therapeutic process wherein the port is 

5 connected to the peritoneum and the process comprises 

6 introducing dialysate to the patient through the port and 

7 thereafter removing dialysate from the patient through the 

8 port . 

1 20. A method for forming an access tract to an 

2 implanted port, said method comprising: 

3 percutaneous introducing a cannula to define an 

4 access tract having a skin entry point and extending to the 

5 port; and 

6 repeatedly accessing the port with a cannula through 

7 the same access tract at intervals and over a time period 

8 sufficient to cause scar tissue formation over the access 

9 tract . 

1 21. A method as in claim 20, wherein the accessing 

2 step comprises introducing a cannula at intervals of at least , 

3 twice a week for a period of at least three months. 
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1 22. A method as in claim 20, wherein the accessing 

2 - step comprises introducing a cannula at intervals of at least 

3 twice a day for a period of at least three months. 

1 23. A method as in any of claims 20-22, wherein the 

2 introducing step comprises orienting the cannula generally 

3 vertically with respect to the skin surface. 

1 24. A method as in any of claims 20-23, wherein the 

2 cannula is introduced through a skin layer having a thickness 

3 in the range from 3 mm to 20 mm. 

1 25. A method as in any of claims 20-24, wherein the 

2 port has an internal valve that inhibits bleed back into the 

3 tissue tract after the cannula is withdrawn. 

1 26. A method as in any of claims 20-25, wherein the 

2 cannula dilates the access tract as it is introduced 

3 therethrough. 

1 27. A method as in claim 26, wherein the cannula 

2 has a bore size of at least 1.16 mm. 

1 28. A method as in any of claims 20-27, wherein the 

2 cannula comprises a needle. 

1 29. A method as in any of claims 2 0-27, wherein the 

2 cannula comprises a blunt tube. 

1 30. A method as in claim 29, wherein the cannula 

2 further comprises a stylet removably received in the blunt 

3 tube . 

1 31. A method for creating an access tract to a 

2 subcutaneously implanted port, said method comprising: 

3 implanting a port in a subcutaneous tissue pocket, 

4 wherein an access cannula -receiving aperture of the port is 

5 disposed beneath an intact region of skin; and 
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6 introducing a penetrating element through the intact 

7 - region of skin into the aperture, wherein the element remains 

8 anchored in the aperture for a time sufficient to create an 

9 access tract . 

1 32. A method as in claim 3, wherein the time 

2 sufficient is at least one week. 

1 33. A method as in any of claims 31 and 32, wherein 

2 the penetrating element is an access cannula, said method 

3 further comprising introducing or removing fluids through the 

4 access cannula while said cannula remains anchored in the 

5 aperture . 

1 34 . Use of an implantable access port in the 

2 manufacture of a subcutaneous implant affording access to the 

3 vasculature or other body region of a patient, wherein the 

4 implant comprises means for connection to the vasculature or 

5 other body region of the patient and is arranged at a distal 

6 end of a percutaneous access tract, to be accessed repeatedly 

7 by a cannula through said access tract, the port including an 

8 actuable closure element and being arranged to provide 

9 repeated exchange of fluid between the cannula and the patient 

10 vasculature or other body region and to reclose on withdrawal 

11 of the cannula. 

1 35. A percutaneous access system comprising a 

2 device encapsulated in subcutaneous tissue and providing fluid 

3 communication with a body region, the device including a 

4 preestablished receptacle to receive a cannula through a tract 

5 aligned with the receptacle to couple the cannula in fluid 

6 communication with the body region through the device. 

1 36. A system according to claim 35, wherein the 

2 tract extends continuously from the skin surface to the 
1 receptacle. 
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1 37. A system according to claim 35, wherein the 

2 - tract exists in the absence of the cannula. 

1 38. A system according to claim 35, wherein the 

2 tract is surrounded by scar tissue. 

1 39. A system according to claim 35, wherein the 

2 tract is surrounded by scar tissue. 

1 40. A system according to claim 35, wherein the 

2 tract comprises a slit in the absence of the cannula. 

1 41. An implanted port located below a preformed 

2 access tract, the port including actuable closure means and a 

3 cannula inserted at least partially into the port through the 

4 preformed access tract, the inserted cannula biasing the 

5 closure means to an open position providing fluid 
S communication between the cannula and the port. 

1 42. A kit comprising: 

2 a cannula; 

3 instructions for use setting forth a method 

4 according to claim 1; and 

5 a package containing the cannula and the 

6 instructions for use. 

1 43. A kit as in claim 42, further comprising a 

2 catheter connected or connectable to the cannula. 

1 44. A kit comprising: 

2 a cannula; 

3 instructions for use setting forth a method 

4 according to claim 20; and 

5 a package containing the cannula and the . 

6 instructions for use. 

1 45. A kit as in claim 44, further comprising a 

2 catheter connected or connectable to the cannula. 
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1 46. A kit comprising: 

2 - a subcutaneously implantable port; 

3 instructions for implanting the port in accordance 

4 with the method of claim 31; and 

5 a package containing the port and the instructions 
1 for use. 

1 4 7. A kit as in claim 46, further comprising a 

2 penetrating element. 



1 

2 



48. A kit as in claim 47, wherein the penetrating 
element comprises an access cannula. 
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